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A sterility-maintaining connection system for medical systems and use thereof 



The .nvent.cn relates to a sterile and/or aseptic connection system and the use thereof 
.n medical systems, especially in a set for cell separation for the sterile connection of 
further bags to an existing set. The invention relates in particular to two connecting 
elements which are connectable to each other in a sterile and/or aseptic manner for 
transport^ a fluid from one closed sterile bag into a second sterile bag. 

In prior art there are known numerous connectors which, in part, also enable a stenle 
connection. Said connection systems have become necessary in order to avoid any 
contaminations during the transfer of liquids which have to be kept sterile. This is for 
•nstance required for the transfer of infusion solutions, dialysis solutions or blood or 
blood components. In the field of infusion technology, several transfer systems are 
known which usually consist of a septum and the pertinent needle. When transferring 
I.qu.ds for the enteral feeding, spikes are used which have a larger flow volume. 

While the sterility of the spikes and cannulas in the infusion, i.e. the direct use of the 
solut,ons. usually i s sufficient, an increased sterility requirement has to be fulfilled 
legating the sterility of blood or blood components to be stored or regarding the 
transfer of diaiy.is solutions into the peritoneum in order to avoid a microbic 
contamina^n. Such solutions, on the one hand, provide an optimum culture medium for 
bactena and fungi, and. cn the other hand, in most cases they also provide an optimum 
temperature en.ronment. In case of a peritoneal solution, a germ could cause a 



penton,t,s, i.e. animation of the peritoneum, which can So irreparable 
damage. In the cf r products to ^ stored by jdeaj repro£juctjon ^ 

number of germs increases such that the immunological system is overstrained with a 
corresponding defense or resistance. 

Therefore ,t is demanded and usual that for the transfer of blood from one Cosed 
system to a second system as well as for the transfer of solutions into the peritoneal 
cav,ty a steri.e connection is used which provably cannot be contacted at its point of 
connection by the medical staff or by the patient himself or herself, not even 

inadvertently. 

Therefore, in known sterile connectors the closing element itself, for instance the screw 
cap, ,s d,splaced inwardly and Is protected against contact by a wrapping element 
drawn over the cap. 

Contamination is also possible by air contact so that connection systems are also 

intemal disinfedin9 means - forins,anca *• *•"■»- 

so mat when the events are assembled, a disinfectant ,i ke iodine PVP Is se. free and 
hereby a mlcrabic oontemta-fcn is prevented. But in such systems a par. of the 
4-fteM passes into the tube connects, ,„ „ iew of this r, has to be guaranteed mat 
the d,s,nfectant dees not cause any damage or harm. ™<*>dthat 

s'rZ 0 '" 6 !* ' S T" * eStabl,Sh *" C °" nMao " «*" •» ~on 
«*m has already been Cosed in a sterile manner. ,„ WO 81,0, 106 mere is shown a 

ff ; POint lnsidea ,ube which rendere ~ towi " 9 " h ^ 

by W,n g , of, »a plastic pin. Said system, however. b produced with a ffced tube 
«*ng and . stenfeed thereafter, so mat no connection is required. 

in D E 29607 437 0 there is for Instance desedbed a medfcotechnica, connecting de.ee 

*: ' ntema ' — * e « UU «°" "«* ■* - — « ^ opening . bnLZ 
located ,n an inner cone ax„, y spaced apart from me insertion end and , erefore cln 
only be penetrated by the outer cone of the counter connector 



A particularly quick aAfe opening of the fluid path is realized bfKaking off, as is 
for instance describer^P o 555 927 A2. In said publication a connecting element is 
described which sealingly closes the end of a tube. A predetermined breaking line 
enables the breaking-off of the seal at the accurate position in order to open the outlet 

Also in WO 94/12224 there is shown a blood tube system which shows a clamp with a 
predetermined breaking point on a supply tube. By means of said clamp the tube can be 
alternatively only clamped off from the inlet section or it can be separated by breaking 
off at the predetermined breaking point. 

It is already known from US 4,007.738 to provide an in-lying predetermined breaking 
point for a connecting element, with an end part of a connecting tube being broken off at 
a predetermined breaking point located within a small connecting tube. This broken-off 
part can, however, result in an unwanted plugging of the line in the solution proposed 
there. 

A connection system is known from US 5.743,892 where a reservoir with disinfectant 
means is already provided which serves to disinfect the connection point when the 
female and male connecting elements are put together. 

It Is an object of the present invention to develop a connection system which satisfies 
high sterility requirements, but can nevertheless be produced in a simple and cost- 
saving manner. Said object is solved by the features mentioned in claim 1 . 

The inventive connection consists of two parts, namely a male connecting element and 
a female connecting element which can be inserted into one another so as to accurately 
fit together. 

The connection is to be made for instance by a screw thread or via snap-in elements. 
Preferably the two connecting elements, however, are joined with each other by means 
of an adhesive, in a preferred embodiment, the connecting elements are irreversibly 
joined to one another in order to achieve additional security. 



A marking, e.g. ajop or a catch, at the connecting elementefts to determine 
whether a positioning of the connection has been obtained or not. 

Therein both parts each have a predetermined breaking point which, after the positive 
connection, lie as close to each other as possible. Even when tolerances are possible, 
the predetermined breaking points should preferably be arranged directly one above the 
other. Said position guarantees that when the predetermined breaking points are broken 
a common breaking position is obtained at which the fluid to be transferred can exit. 

The contact portion of the connection system is provided with an adhesive which has 
disinfecting effect. Thereby a thread or another connection difficult to be established 
be avoided. For the connection by means of an adhesive there are principally two 
possibilities. 



a 

can 



On the one hand, the adhesive can be disposed on the male connecting element. In this 
case the surface of the male connecting element is for instance dipped into a liquid 
adhesive or the adhesive is applied so that during the connection also a complete 
wetting of the point of contact is obtained. When the connector is delivered in an already 
wetted state, a protective covering is provided. 

On the other hand, the adhesive can also be provided in the female connecting 
element. In this case the adhesive is preferably enclosed in a small storage container 
for .nstance in a thin polymer cover or in a plurality of containers such as beads or 
m.crobeads within the connecting element. It is therefore possible to use a one- or multi- 
component adhesive encapsulated in small spheres. 

When the female and male connecting elements are assembled, the adhesive reservoir 
w,JI burst, and the adhesive will be uniformly spread over the entire location through the 
press fit. But it is also possible that the adhesive is spread over the inside and that the 
connector » dosed in a sterile manner against the outside by means of a protective 
cap, a protective covering or by a glued-on pierceable protective membrane or a 
septum. The protective membrane can here be attached both to the female and the 
male connecting elements. 




In a preferred emfaodH. the adhesive itself has a disinfecting effect or a disinfecting 
means « added to the adhesive together with or in other beads. During assembly or a 
closrng forced by snapping-in or turning, said beads or small spheres containing the 
adhesive and/or the disinfectant means burst and mix in order to connect the surfaces 
to one another and/or to disinfect. 

Furthermore it is advantageous that the adhesive is quick hardening so that the 
connection will not be disconnected again during the use thereof. In this respect 
cyanoacrylate is mentioned as an example, as it has such an effect But it is also 
possible that the adhesive itself is not disinfecting or that the positive locking is obtained 
via a thread or locking means. Then, for guaranteeing the sterility, additionally a 
d,sinfectant should be inserted between the contact surfaces of the male and the female 
connecting elements. When both connecting elements have been assembled the 
adhesrve spreads over the entire contact location and hardens or cures within a few 
seconds. 



Then the connection is bent, whereby a break of the connected connecting elements at 
the predetermined breaking point is obtained. The broken-cff sec u 0 n has to be 
designed such that * gets stuck In the tube but nevertheless does not form a stopper for 
the fluid flowing through .he tube. This is obtained by the fact that the breaking point is 
provided not too far away at the end of the connection system, as otherwise the 
fragment could be too small and could be transported further on In the tube But » may 

alsonotbepravldedtoofarawayatthebroadskJeoftheconnectonsystem as 
omenvise the risk of a jamming is given. Due to said reasons the predetermined 

,„T T*. ™ adranta9e ° USly «"» «* <*e Provided approximately 
in the middle of a connect™ system having a long and thin structure. 

AS already menitoned. *e predetermined breaking points of the ma,e and female 
connect elements are located one above the other in ,he assembled state, so that i„ 
case of a break no aahesive or disinfectant will enter the inside of the connection 
system. I. is setf-eviden. that the breaking point is located inside the tube ends to be 
connected so that the tube itself provides the sealing against the outside 



The connector anient in accordance with the Invention is used, for example, in 
bag and tube arrangements In which a connection has to t* made in a sterile/aseptic 
way. These bag systems can be blood bag systems which often also contain a Alter 
such as a leukocyte depletion filter. Depending on the application of these bag systems 
the addifcon of a filter is necessary or not so that the filter, individual bags or tube pieces' 
can be assembled freely in any way to form a complete bag systems. 

It is thus naturally also possible for two or a pluralSy of connections to be formed at one 
connector system as is illustrated in the description of the figures. 

Hence by the inventive connect arrangement me contamination risk can be easily 
and safe* avoided. This applies, on the one hand, to the medium flowing In the Inside 
1^;* °' - the blood, nor germs which' 

Z , 96 ** USe0fK ~ "'o* ^Possible. And. on me other 
hand, by sa«l safe and permanent glue connection also no blood can get into the 
envtronment. so mat also thereby a contamination by for Instances viruses cannot be 
transported any further. 

Preferably the conning elements are made of p„s B c. e.g. potycarbonate. ac*,on,mie 

S ^ TO P°'y e tnylenes, polypropylenes, polystyrenes, polymethyl 
methac^ates.polvsuiphones or methy, methane butadiene styroles or methyi 
mesylate a«yloni<rt,e butadiene styroles which should be compile with the tube 
matenal coming into contact wim mem, with me adhesive, as we,, as with me medta 

tube or also a polyolefine tube. 

Advantageously, protect caps are provided for me male and female connecung 
events, said protects caps being connectabie to me respetfve element and 
keep,„g these sterile and protecUng mem against damage unti, mey are assembled. 

in me Wowing a preferred embodiment of the connect system is described byway 
ofthedescnpticn of the figures. «"yway 



Figure 1 the conned system jn g dJsconnected ^ 

shows the connection system in a connected state; 
Figure 3 snows an embodiment in which the adhesive and/or the 

disinfectant means ,s P re sent in a plurality of micro-spheres; 
»9 u re4 s ho w s the connection system with two beads; 

Figure 5 shows a membrane jnsjde ^ connectjQn system ^ g 

termination; 

RfP» 6 show, different forms of the connection system in Intersection- 

Figures 7 a b and c show multi-connection systems: a/b without and c with titers- ' 
PSures 8. 8a show a side view and a section through the male part of the ' 

n™ a o C ° nneCtl0n SyStSm WhiCh iS C ° nneC,ed t0 3 «P: «Kl 

l-igures 9, 9a show a sjde ^ an(J a sect|on ^ ^ ^ 

connection system to which a protective cap is connected. 

Tet«-o "T." ^ 3 SyStem S6,VeS fo ' «» «■"»» 

tube sectens 3, 4. wherein ftefemale and the ma,e connecting element 1. 2 ana 

prov,ded separately. The firs, tube se*n 3 receives one part of the female connecting 
element 1 . so that the U p thereof comes to „e Inside the tu be. On the other hand " Z 
■nner secta, 5 of the tip mere is a storage of an aseptic adhesive 6. 

The female connect element has a predetermined breaking point 8 which resu«s 
from a matena, saving extending circularly around the connector. In the present case 
^matenal saving ,s provided in the form of a circular notch a, «. outer section ,7so 
me internal surface 9 a smooth surface. 

The mate „ nn ^ ng e|emen , 2 . ^ ^ ^ ^ 

so that the bp of the connector is freely visible Also th» m „i. 
Dredeter m i„.„ r- ,• male conne a»>8 element has 

predete™,„ed breakmg po,nt 7 situated, in contrast to its counterpart, in the 

sectton 12 so that the outer surface 11 is also smooth. The position of the 
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inner 



predetomn.ned brea k ,„ g point is only represented in rough outlines in the present figure 
As atready described in the te,, „ has to be guaranteed tha, the broRen end pie«L s 
wedged ,n Ine tube wilhou, preventing the How therethrough 



In the connected as shown in Figure 2 - the predetermined breaking points come 
to lie one above the other and thereby result in a single common predetermined 
breaking point. Due to the press fit, the adhesive has been uniformly spread over the 
surfaces 9 and 1 1 and positively connects the connecting elements. Advantageously, 
both connecting elements 1. 2 have a stop 13, 14 which indicates to the user whether 
the two connecting elements have been positively pressed on one another or not. In the 
closed state there may no longer be seen any gap between the stop 13 of the female 
connecting element and the stop 14 of the male connecting element. Also a canting 
thereof is exactly visible. 

Figure 3 shows the connector system with a plurality of small beads 15 which each 
contain either adhesive or disinfectant means. 

Figure 4 shows only two reservoirs 16 and 17 which should each contain one 
component of a two-component adhesive. The embodiments are, however, naturally not 
restricted to two components. 

Figure 5 discloses a membrane 18 or a septum inside the female connection system 
which can be penetrated with the aid of the male part and thereby the enclosed means 
released. 

Figure 6 shows the geometric designs of the connection system with a) being circular, 
b) triangular, c) quadrangular and d) elliptic. 

Figures 7 each show the multi-connections in schematic form. Figure 7a shows a multi- 
connector 1 9 at the male part and at a female part 20. whereas in 7b the multi- 
connector 19 is associated with individual other female counterparts. Figure 7c has had 
filters 21 added, preferably for the elimination of leukocytes. 

Figures 8 and 8a show the male connecting element 2 in accordance with the 
previously described design, to which a protective cap 22 is connected via the 
corresponding screw connection 23. 



In a similar manner, fp m ale connecting element 1 , which also corresponds to the 
previously described design, is connected to a protective cap 24 in Figures 9 and 9a. 
The protective cap 24 corresponds in its shape to the male connecting element 1 The 
protective caps 23 and 24 have wing-like protrusions, as illustrated in Figures 8 and 9 
which simplify handling of the protective caps in releasing and tightening. 

The protective caps 22 and 24 serve to protect the male connecting element 2 orfemale 
connecting element 1 and have threads 23 and 25 respectively in order to be reliably 
connected to the maie orfemale connecting elements respectively so that a contact of 
the connecting elements to the environment is reliably prevented up to the release from 
the protective caps 22 and 24. The protective caps 22 and 24 further prov ide protection 
against externally arising forces or pressures arising internally in the line system 
Normal.y, the protective caps 22 and 24 are only removed directly before the assembly 
of the female and the male connecting elements by the operator. 



